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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide an organic electroluminescent 
element that 

can emit light from blue to red, has high luminous intensity and can 
emit light 

for a long time by using a gallium complex as its luminous material. 

SOLUTION: The compound used for a material for this organic 
electroluminescent element is expressed by formula. In the formula, 
each of 

Q<SP>1</SP> and Q<SP>2</SP> is a ligand independent of each other 
having a 

particular structure. L designates such as a substituted or 
unsubstituted 

alkyl group, a substituted or unsubstituted cycloalkyl group, a 
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substituted or 

unsubstituted aryl group, a substituted or unsubstituted heterocyclic 
group or 

the like. When this gallium complex compound is used for an organic 
layer of 

an organic electroluminescent element and, in particular, this 
compound is 

combined with a suitable doping material as a host material, it shows 
high 

luminous efficiency throughout a wide luminous range from blue to red 
depending 

on the fluorescence wave length of the doping material. In addition, 
most of 

compounds of this type have a melting point of 300°C or more so 
that they 

can be well suited to make an element having a long life. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the light emitting device of high brightness about the organic 

electroluminescence (EL) component used for the flat-surface light source or a display. 

[0002] 

[Description of the Prior Art] Promising ** of the application as a large area full color display device with a 
cheap solid-state luminescence mold is carried out, and, as for the EL element which used the organic 
substance, many development is performed. Generally EL consists of counterelectrodes of the pair the luminous 
layer and this whose layer were pinched. When electric field are impressed between two electrodes, an electron 
is poured in from a cathode side and, as for luminescence, an electron hole is poured in from an anode plate 
side. Furthermore, in case this electron recombines with an electron hole in a luminous layer and an energy 
level returns from a conduction band to a valence band, it is the phenomenon which emits energy as a light. 
[0003] Compared with the inorganic EL element, the conventional organic EL device had high driver voltage, 
and luminescence brightness and its luminous efficiency were also low. Moreover, properly degradation is also 
remarkable and it had not resulted in utilization. In recent years, the organic EL device which carried out the 
laminating of the thin film containing an organic compound with the high fluorescence quantum efficiency 
which emits light by the low battery not more than 10V is reported, and the interest is attracted (refer to applied 
FIJIKUSU Letters, 51 volumes, 913 pages, and 1987). By this approach, the fluorescent substance layer and the 
amine system compound were used for the hole-injection layer for the metal chelate complex, green 
luminescence of high brightness has been obtained, and light can be emitted with the direct current voltage of 6- 
7V, and 1000 (cd/m2) and the maximum luminous efficiency attain 1.5 (lm/W), and the maximum 
luminescence brightness has the engine performance near a practical use field. However, although luminescence 
reinforcement is improved for the organic EL device to current by the improvement of a configuration, it does 
not have still sufficient luminescence brightness. Moreover, there is a big problem of being inferior to the 
stability at the time of repeat use. Moreover, also about blue luminescence and red luminescent material, there 
were few ingredients which have sufficient luminescence brightness and luminous efficiency, and development 
of such luminescent material was desired. 
[0004] 

[Problem(s) to be Solved by the Invention] Luminescence from blue to red is possible for the purpose of this 
invention, and its luminescence brightness is high, and it is in offer of the possible organic EL device of long 
lasting luminescence, as a result of this invention persons' inquiring wholeheartedly, with the organic EL device 
which boiled further the luminescent material for organic EL devices of the compound shown by the general 
formula [1], and used it at least, many luminescent color could be obtained, and it finds out that luminescence 
brightness is high and long lasting luminescence is possible, and came to make this invention. 
[0005] 

[Means for Solving the Problem] That is, this invention relates to the luminescent material for organic 
electroluminescent elements shown by the following general formula [1]. 
[0006] General formula [1] 
[Formula 5] 



Q 1 

v 

Ga— L 

Q 2 

Ql and Q2 express independently the ligand shown by the following general formula [2] among a formula, 
respectively. [~ L The cycloalkyl radical which is not permuted [ the alkyl group which is not permuted / a 
permutation or /, a permutation, or ], The heterocycle radical which is not permuted [ the aryl group which is 
not permuted / a permutation or /, a permutation, or ] and -OR1 (Rl is a heterocycle radical which is not 
permuted [ the aryl group which is not permuted / the cycloalkyl radical which is not permuted / the alkyl group 
which is not permuted / a hydrogen atom, a permutation, or /, a permutation, or /, a permutation, or /, a 
permutation, or ].) Or -0-Ga-Q3 (Q(Q4) 3 and Q4 express the same semantics as Ql and Q2.) The ligand 
shown is expressed ] 
General formula [2] 
[Formula 6] 

: kj 

?- W 

[- a ring Al and A2 are 6 member aryl ring structures which may have the substituent condensed mutually, 
respectively among a formula.] 

[0007] furthermore, this invention - L -OR1 it is - it is related with a luminescent material for organic 
electroluminescent elements according to claim 1 

[0008] Furthermore, this invention is Ql. And/or Q2 It is related with the luminescent material for organic 
electroluminescent elements which is the ligand shown by the following general formula [3]. 
General formula [3] 
[Formula^ 




[- R2 and R7 are heterocycle radicals which are not permuted [ the aryl group which is not permuted / the 
cycloalkyl radical which is not permuted / the alkyl group which is not permuted / a hydrogen atom, a halogen 
atom, a cyano group, a nitro group, a permutation, or /, a permutation, or /, a permutation, or /, a permutation, 
or ] independently among a formula, respectively ] 

[0009] Furthermore, this invention is Ql. Or Q2 It is related with a luminescent material for organic 
electroluminescent elements according to claim 3 which is the ligand shown by the following general formula 

[4]. 

General formula [4] 
[Formula 8] 
PH 3 



[0010] Furthermore, this invention relates to the organic electroluminescent element which is the layer in which 
the above-mentioned issue layer contains the above-mentioned luminescent material for organic 
electroluminescent elements in the organic electroluminescent element equipped with the organic compound 
thin film layer which contains a luminous layer or a luminous layer in inter-electrode [ of a pair ]. 
[0011] 

[Embodiment of the Invention] 

[0012] When the metal complex compound of this invention was used for the organic layer of an organic EL 
device, it became possible to produce the organic EL device of high performance. When the compound of a 
general formula [1] was used as a host ingredient and it was especially used combining a suitable doping 
ingredient, the fluorescence wavelength of a doping ingredient showed high luminous efficiency in the large 
luminescence field to blue - red. Furthermore, there is much what has the melting point of 300 degrees C or 
more, and also in case the compound of a general formula [1] produces the long component of a luminescence 
life, it is very advantageous. 

[0013] Ligand Ql -Q2 of the compound shown by the general formula [1] Although the residue of the general 
formula [2] shown has quinoline residue, such as 8-hydroxyquinoline and 2-methyl-8-hydroxyquinoline, it is 
not restricted to these. 

[0014] Ring Al shown by the general formula [2] And A2 It is the aryl ring or heterocycle which is not 
permuted [ the permutation combined mutually or ]. Electron injection capacity is large, the generation energy 
at the time of complexing and the affinity of the metal of a metal complex and ligand which were formed since 
it was low become firm, and the fluorescence quantum efficiency as a luminescent material of the metal 
complex of this invention is also large, and it is suitable as a host ingredient. 

[0015] Ring Al which forms the ligand of a general formula [2] And A2 If the concrete example of the 
substituent which may be added is given The halogen atom of chlorine, a bromine, iodine, and a fluorine, a 
methyl group, an ethyl group, A propyl group, butyl, sec-butyl, tert-butyl, a pentyl radical, The alkyl group 
which is not permuted [ permutations, such as a hexyl group, a heptyl radical, an octyl radical, a stearyl radical, 
and a TORIKURORO methyl group or ], A phenyl group, a naphthyl group, 3-methylphenyl radical, 3- 
methoxypheny radical, 3-fluoro phenyl group, 3 -TORIKURORO methylphenyl radical, 3-trifluoro 
methylphenyl radical, The aryl group which is not permuted [ permutations, such as 3-nitrophenyl group or ], a 
methoxy group, An n-butoxy radical, a tert-butoxy radical, a TORIKURORO methoxy group, a trifluoroethoxy 
radical, A pentafluoro propoxy group, 2, 2 and 3, 3-tetrafluoro propoxy group, The alkoxy group which is not 
permuted [ permutations, such as a 1, 1, 1, 3, 3, and 3-hexafluoro-2-propoxy group and a 6-(perfluoro ethyl) 
hexyloxy radical, or ], A phenoxy group, p-nitro phenoxy group, a p-tert-bu1yl phenoxy group, The aryloxy 
group which is not permuted [ permutations, such as 3-fluorophenoxy radical, a pentafluorophenyl radical, and 
3-trifluoro methylphenoxy radical, or ], A methylthio radical, an ethyl thio radical, a tert-butyl thio radical, a 
hexyl thio radical, The alkylthio group which is not permuted [ permutations, such as an octylthio radical and a 
trifluoro methylthio radical, or ], A phenylthio radical, p-nitro phenylthio radical, a p-tert-butyl phenylthio 
radical, The aryl thio radical which is not permuted [ permutations, such as 3-fluoro phenylthio radical a 
pentafluoro phenylthio radical, and 3-trifluoromethyl phenylthio radical, or ], A cyano group, a nitro group, the 
amino group, a methylamino radical, a diethylamino radical, An ethylamino radical, a diethylamino radical, a 
dipropylamino radical, a dibutylamino radical, Monochrome or JI permutation amino groups, such as a 
diphenylamino radical, a ditolylamino radical, and a dibenzylamino radical, The screw (acetoxy methyl) amino 
group, the screw (acetoxy ethyl) amino group, The acylamino radicals, such as a bis-acetoxy propyl amino 
group and a screw (acetoxy butyl) amino group, A hydroxyl group, a siloxy radical, an acyl group, a methyl 
carbamoyl group, a dimethyl carbamoyl group, An ethyl carbamoyl group, a diethylcarbamoyl radical, a PUROI 
pill carbamoyl group, Carbamoyl groups, such as a butylcarbamoyl radical and a phenyl carbamoyl radical, 
Cycloalkyl radicals, such as a carboxylic-acid radical, a sulfonic acid group, an imide radical, a cyclopentane 
radical, and a cyclohexyl radical, A phenyl group, a naphthyl group, a biphenyl radical, an anthranil, a phenan 
tolyl group, Aryl groups, such as a fluorenyl group and a pyrenyl radical, a pyridinyl group, a pyrazinyl radical, 
A pyrimidinyl group, a pilus DAJBSflRU radical, a thoriadinyl group, an in DORINIRU radical, A quinolinyl 
group, an acridinyl radical, a pyrrolidinyl radical, the dioxa nil radical, A piperidinyl radical, a mol 
FORIJINIRU radical, a piperazinyl radical, a thoria CHINIRU radical, There are heterocycle radicals, such as a 
carbazolyl radical, a furanyl radical, a thiophenyl radical, an oxazolyl radical, an oxadiazolyl radical, a 
benzoxazolyl radical, a thiazolyl radical, a thiadiazolyl radical, a benzothiazolyl radical, a thoria ZORIRU 



radical, an imidazoiyl radical, a benzoimidazolyl radical, and a PURANIRU radical, etc. Moreover, the above 
substituents may join together and the further ring or heterocycle may be formed. 

[0016] The ligand L which forms the metal complex compound of a general formula [1] is a ligand expressed 
with an alkyl group, a cycloalkyl radical, an aryl group, a heterocycle radical, -OR1 (Rl is a hydrogen atom, an 
alkyl group, a cycloalkyl radical, an aryl group, and a heterocycle radical ), and -0-Ga-Q3 (Q4). L or Rl -R7 
The example of the radical shown or a substituent is a ring Al . And A2 It is the same as the example of the 
substituent shown in the part. A ligand or residue furthermore expressed with -0-Ga-Q3 (Q4) can be mentioned. 

[0017] The example of the synthetic approach of the compound shown by the general formula [1] is shown 
below. The gallium metal complex of this invention is compoundable with use by using as a raw material a 
gallium metal or a gallium compound, and the compound that has the ligand residue of Q or L in order to form 
the ligand of a complex. As a gallium compound, you may be gallium alkoxides, such as an alkyl gallium, 
gallium halide, an acetic-acid gallium, a nitric-acid gallium, a sulfuric-acid gallium, gallium arsenide, gallium 
nitride, gallium phosphide, a sulfuration gallium, a selenium-ized gallium, a tellurium-ized gallium, a 
hydroxylation gallium, an oxidation gallium, a trimethoxy gallium, triethoxy gallium, and a triisopropoxy 
gallium, diethyl gallium chloride, or the gallium compound permuted by acetylacetonato in part. As ligand 
residue shown by Q, there is quinoline residue, such as 8-hydroxyquinoline and 2-methyl-8-hydroxyquinoline. 
[0018] The solvent used for composition is chosen from a methanol, ethanol, isopropyl alcohol, ethyl acetate, 
an acetonitrile, 1,4-dioxane, a tetrahydrofuran, benzene, toluene, a xylene, n-hexane, demethyl foramide, a 
quinoline, a sulfolane, water, etc. Reaction temperature is determined by the metal complex formation rate of a 
ligand. 20 more degrees C - 80 degrees C are desirable for 0 degree C - 250 degrees C. A reaction is performed 
in 10 minutes - 24 hours. Synthetic conditions are not determined by conditions, such as metallic compounds, a 
ligand, a solvent, and a catalyst, and are not limited to these. 

[0019] The compound of a general formula [1] makes the ligand compound with big steric hindrance nature, 
such as 2-methyl-8-hydroxyquinoline, as a compound in which the ligand residue shown by Q is made to form 
react to gallium compounds, such as an alkyl gallium and a gallium alkoxide, and combines two ligand residue 
with them to gallium 1 atom. It combines with respectively required residue and Ligand L is making the gallium 
complex of this invention form. A gallium metal can have strong association with an alkyl group, an oxygen 
atom, and a halogen atom, and can make a stable metal complex form. 

[0020] Although the example of representation of the compound of a general formula [1] is concretely 
illustrated to Table 1, it is not restricted to these. 
[0021] 
[Table 1] 



No 


Yfc f» iSt 


1 


( Os 


2 


i O*" -I 






3 


\ /V_ ^P Ga_OC2Hs 






4 





[0022] 



No. m 


it m m 


9 


( /-{_ i G ^^) 


1 0 


/ PH 3 V 


1 1 


/ _/ CH3 \ 


1 2 





[0024] 




[0025] 




[0026] 



No. 



2 1 



ifc ^ m 




2 2 




Ga-OCH 



2 3 





2 4 




"Ga-O" 




0027 



No. 



2 5 



2 6 



^fc ^ Wt =C 






[0028] The above-mentioned metal complex can obtain required purity by combining washing by water and the 
organic solvent, recrystallization from a suitable solvent, a sublimation purification method, or them. 
[0029] An organic EL device is a component in which one layer or a multilayer organic thin film was formed 
between an anode plate and cathode. In the case of the mold, the luminous layer is further prepared between an 
anode plate and cathode. A luminous layer contains luminescent material, and in order to make the electron 
poured in from the electron hole or cathode which was poured in from the anode plate in addition to it convey to 
luminescent material, it may contain a hole-injection ingredient or an electron injection ingredient. A multilayer 
mold has the organic EL device which carried out the laminating with the multilayer configuration of (an anode 
plate / hole-injection layer / luminous layer / cathode), (an anode plate / luminous layer / electron injection 
layer / cathode), and (an anode plate / hole-injection layer / luminous layer / electron injection layer / cathode). 



[0030] An organic EL deyice can prevent the fall of the brightness by quenching, or a life by making it 
* multilayer structure. Moreover, if there is need, two or more kinds can also be used combining luminescent 
material, a doping ingredient, and the hole-injection ingredient and electron injection ingredient that performs 
carrier transportation. Moreover, a hole-injection layer, a luminous layer, and an electron injection layer may be 
formed of the lamination more than a bilayer, respectively, an electron hole or an electron is efficiently poured 
in from an electrode, and the component structure conveyed in a layer is chosen. 

[003 1] As the luminescent material which can be used combining as a doping ingredient when the compound of 
a general formula [1] is used as a host ingredient, or a doping ingredient Naphthalene, an anthracene, a 
phenanthrene, a pyrene, tetracene, Coronene, a chrysene, a fluorescein, perylene, phtalo perylene, Non 
[ naphthalo perylene and peri non, / phtalo peri non, / naphthalo peri ] A diphenyl butadiene, a tetra-phenyl 
butadiene, a coumarin, OKISA diazole, Aldazine, bis-benzoKISAZORIN, bis-styryl, diamine, pyrazine, A 
cyclopentadiene, a hydroxyquinoline metal complex, an amino quinoline metal complex, A benzoquinoline 
metal complex, an imine, diphenylethylene, a vinyl anthracene, A diamino carbazole, a pyran, thiopyran, poly 
methine, merocyanine, an imidazole chelation oxy-NOIDO compound, Quinacridone, rubrene, a 
phthalocyanine, a porphyrin, a conjugation polymer, arylamines, and those derivatives exist. 
[0032] Although the example of representation of a doping ingredient is concretely illustrated to Table 2, it is 
not restricted to these. 
[0033] 
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[0040] As a metal complex compound which can be used also as luminescent material and a doping ingredient 
A lithium, screw (8-hydroxy kino RINONATO) zinc, (8-hydroxy kino RINONATO) Screw (8-hydroxy kino 
RINONATO) manganese, screw (8-hydroxy kino RINONATO) copper, Tris (8-hydroxy kino RINONATO) 
aluminum, a tris (8-hydroxy kino RINONATO) gallium, Screw (10-hydroxy [benzoh] kinoRINATO) 
beryllium, screw (10-hydroxy [benzoh] kinoRINATO) zinc, Screw (10-hydroxy [benzoh] kinoRINATO) 
magnesium, tris (10-hydroxy [benzoh] kino RINATO) aluminum, A screw (2-methyl-8-kino RINATO) chloro 
gallium, a screw (2-methyl-8-kino RINATO) (o-cresolate) gallium, Screw (2-methyl-8-kino RINATO) (1- 
phenolate) aluminum, A screw (2-methyl-8-kino RINATO) (1 -phenol ate) gallium, Screw (2-methyl-8-kino 
RINATO) (1-naphth RATO) aluminum, There are a screw (2-methyl-8-kino RINATO) (1-naphth RATO) 
gallium, screw (2-[2-benzoOKISAZORINATO] phenolate) zinc, screw (2-[2-benzothia ZORINATO] 
phenolate) zinc, etc. These compounds may be used independently, and two or more kinds may be mixed and 
used for them. 

[0041] The bis-styryl compound which is the phenylene group, the naphthylene radical, a biphenylene radical, 
an anthra NIREN radical, a pyrenylene radical, a thio phenylene group, the triphenylamine, the divalent residue 
of N-ethyl carbazole, etc. which may have a substituent as a connection radical as a bis-styryl compound which 
can be used also as luminescent material and a doping ingredient is mentioned, concrete — diphenylamino -1, 4- 
bis-styryl benzene, ditolylamino -1, 4-bis-styryl benzene, diphenylamino -4, and 4' - bis-styryl biphenyl, 3-(N- 
ethyl carbazole)-4, and 4' - there are a - bis-styryl biphenyl, a screw (4 4' - [2 and 2-diphenyl vinyl]) biphenyl, 
etc. These compounds may be used independently, and two or more kinds may be mixed and used for them. 
[0042] There is a repeat unit [ which carried out the polymerization with conjugation radicals, such as an 
arylene radical independent which may also contain a nitrogen atom, an oxygen atom, or a sulfur atom, or a 
vinyl group, as a conjugated-system polymer which can be used also as luminescent material and a doping 
ingredient / or more 2 / or less 10000 ] polymer. Specifically Pori (p-phenylene), Pori (p-thiophene), Pori (p- 
pheny 1 enevi ny 1 ene), 



